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[57] Abstract: 

PURPOSE: To provide a new gene DNA useful for the production of secretory protein, 
etc. CONSTITUTION: A gene DNA originated from coryneform bacteria and coding for a 
translocation machinery of protein. It can be produced e.g. by cutting a 
chromosome DNA of a cultured coryneform bacteria such as Brevibacterium flavum MJ- 
233 (FERM BP-1497) with proper restriction enzymes and separating the objective 
DNA from the cut fragments. 
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• 7 7 /< A (Brevi bacterium flavum) MJ - 23 3 



[M**5] 



[»*^3] -t?^-r- (secE) ae^tr^tf, 

1 td|2«^afilFDNA 0 
NMMU J Tffilfififi^^ni, SS^i§ 1 -3 

GTGGGAGAAG TCCGTAAGGT TATTTGGCCT ACTGCGCGCC AGATGGTCAC GTACACCCTT 60 
GTGGTTTTGG GATTTTTGAT TGTTTTGACC GCTTTGGTGT CTGGTGTGGA TTTCCTAGCT I 20 
GGTCTTGGAG TTGAGAAGAT TCTGACTCCG TAG 153 

Val Gly GIu Val Arg Lys Val lie Trp Pro Thr Ala Arg Gin Met Val Thr Tyr 

15 10 15 

Thr Leu Val Val Leu Gly Phe Leu lie Val Leu Thr Ala Leu Val Ser Gly Val 

20 25 30 35 

Asp Phe Leu Ala Gly Leu Gly Val Glu Lys lie Leu Thr Pro 
40 45 50 



dna^u^ y *mmmftv&m®#Lmmz*}z&& 

?-«r*trDNA«r«*i-5, §fl#3i 6Kf2*to*&&x:/ 
[000 1] 

h 7 V* P^r-v-a >lCB8^r -5jtfe^DN 
A, h7^o^->3WtD-*3 
" - Kf 5»e4-DNA(cBi-T5. i lF^TfS*L< tt, «£" 

^wof-etfiR/zae^-co— o-c*)6-fesf^-<— (s 

ecE) ae-T-KH-TS. -t, hy^o^— >> 3 

-rsafic-T-DNAj Wt, WL&K0>h7>Xvtr—i/a> 
^V^y-Sr«*-r6fi6R*r=i- Kf^ae^DNA 
»±<O*0< .sec Eae^ttSSSiO h 

^co-oT?fc>K *e>(itt^*^FRT>:*afiT-C*)6^ 
$8Hr£:h,TV>* m*m&, 112, (6), 349, 1992) . 

lot, ttae****ic«as**::*fc,fc!>gG« 

[0 0 0 2) 

±HtX'>x!lt7'3»| ( Escherichia co 
H) «r»»t Lr«FJtASa*e>tfCi3 9 [Annual Rev ie 



wGenetics, 24, 215-248, 1990 ; Annual Review of Bio 
chemistry, 60, 101-124,1991] % iea©h7^n 
>T—\ > 3 *\ZJ&H^&&fiftt LT. s e c A Qourna 
1 of Bacteriology, 150, 686-691, 1982] , s e c B 
[Journal ofBacteriology, |54, 254-260, 1983] % s 
ecD [Journal of Bacteriology, 169, 1286-1290, 19 
87] % s e c E [Genetics, U8 t 571-579, 1988] , s 
e c F [EMB0 Journal, 9, 3209-3216, 1990] .sec 
Y [Nucleic Acids Research, U, 2599-2616, 1983] 

ecA, E*3J:r/Yafe^SaW^h7>^cr-5r-v/ 

"tV>5. s e c Eafi^coV^TttatV 

* 9 t T • => y gj&oafc-?- [Genetics, 118, 571-57 
9, 1988 JEJg] . *5itfx<^/U3A • -fr^/P* ( Bacillu 
ssubtilis) mm<OSL&* [B*j*£<fc¥£lk 67(02) , 

P 137, 1993 #18] ©*«tt:«ft$HTV^t><Ofl!>, X 

&±m*>xn&mmxkz a y ^s^ig^ s e c 

Eae^iCOV^THS^cFtlTl^v^ 
[0003J 

[»WdS**UJ:5^:i--5llJg] hy^n^aV 

■7v'ty-«»ioiu, w^.tf=y*aiB« 

^y^^fflllA^CDFy^^o^rw-^g^^-^n 

ftKm&\*t£^Zb&7Fl&£nx^ZZtfrb [Molccu 
lar Microbiology, 4, 305-314, 1990 ; FEBS Letters, 
273, 75-78. 1990 #fi&] , 3IBfcX*W£Sfc;tev*T 

* m-r 5 c t »rti r *> o fc e 

[0004J 
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fig-raicMo^o ur**w«cj:*Ltf, (i) =>v 

!J— fca— K+ 5iSe^DNA, (2) MfefDNA 

as*A$ftfc*a**.:/7*s k> lkx* (3) 

T, ran&ov*T£bfcttBlcBH1-&. 
[0005] S6 W h 7 >^ n > a >^'>t !l - 

XhZ> s e c E»£?DNA£^trDNA»rtf (J£*T^ 

»A^««+5**«^-f!l«r»Tt«-<6 : s e c 
E«^DNA«:StrDNA»^ (AfcMt) tt, ±E=> 
y*fi*Mu Wtf7*U^f!l^'77^ (Br 
evibacterium flavin ) MJ- 2 3 3 (FERM BP-1497) 

[0 0 0 6] ^ttfttdtt. ^1/^7!) VJ± • 7 
7/UMJ-2 3 3*©**^»e>#fe^J:9»fe*D 
NA£«iaj-f 5. »6ftfcSkfe*DNA«rBa| 



flitfEcoR I fcJRwC%&ftflF-t-6. 

c 1 1 8 (sjssaasf) ic»au um&^tf-iz 

9 (ZmmtiM) r 

iUt, KDNA«:i*tfJl-6. x^ytT 

s e c Elfif(C«i««iKODNAiMtr^P^I: 

J - 2 3 3A&fHcA*i-*ffAAKtf fcttBU 

otlt, lE^H^^^r!) "7.* • 77^AMJ -2 
3 3*<0ftfe«:DNA€rfti|fS»*Ec_oR I 
#M^T»e>tU**#«*JI&0. 6 kb^DNATO^ 
If r<D*££#)0. 6 k bCOs e c ESfc^D 

[0007] 

Ml] 



»1* 





m 




WBrBfJVtf)*^ (kb) 


N s P 


( 7 5 24 ) V 


1 


0.15. 0.45 


N a e 


I 


1 


0.2 5. 0.3 5 


P V u 


n 


1 


0.55. 0.05 



[0 0 0 8] **5, *WJMNC*SV*Ttt, DNA^X 

&m&\Cfti % x^ x yt7-3y<D5^77^ u 
phage) tPDNAfrft]18Bg% H i n d IIIT*gMfflT»fe 

m>zc !)t7'3!)077^ • =>y9* 1 7 4 77-^ 
Uxl74phage) g)DNA^$JIPi Ha e llltM 
LT#6ns»^*R»^DNA»ffr«rK»fcfflv^i: 

^H^H^DNA»f>1-^l^7^^ K©4r 
DNA^(07<^$^ttlU, :/7*5KO**£li 



[0 0 0 9] ±B^Hf/<^^y *A • 77/U 

MJ-23 3&feftDNA£!EJ[86£iB E c o R I T^Br 
LT*§£>ix<5*££fcj0. 6 kbODNAHf^o^t 
tt, *0>B»EW*::/7*S KpUC 1 1 8ifcllpU 
CI 1 9 (SBfttfcH) &m^1t*S7 : *'* 9 sj*9 l**?- 
KW$tt (dideoxy chain termination^ ; Sanger, F. 
fe, Proc. Natl. AcacL Sci. USA, 74, 5463, 1977 # 
B) fcJ:0*£Cfc. *^MV^i&Lfc±8BDN 

ABK-<oB*EWi»jwflqti-a^-^> u -^T^oy? 

£ r 5, Kifte^D n a tt«BE*l£<z>ffi?ij#* i ic 
arfEaifctfU 5 0{iOT^yK^ = -Ki-5 1 5 0 

*»»^e>«**ixrt>fc. ±BJfi«e*i*&si-** 

BWOABM-liv 35«©3y*SW*fe#DNA^?> 
7jf&£;rtfcDNA<^fce>-f, i*ffll>b*l5DNA* 
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steorl Plus) *m^X&&L1tD N Atfcot J: 

iie^icj; ?a • 77^ 

AM J -2 3 3co&fe#DNA^$tf#£*k ^oSfi 
N Ate, sec Eite?£4fe<^te*£SttlCtt& 5 - 

h w *i t> w o«g^D n a icss * 

[0010] *»w<*> AW/m, « Atf ais/a: y t r • 

< tt^tfT^S K^^-C»Al, 

fflVMT s e c Eae^Matt*»«*-c*afc«>fc 

2 OlC-eii^*^^*^^* Dtr-3!)PS163 
[EMBO Journal, JO (No7) , 1749-1757, 1991] 

Ste&U 2 0t:^#lci5it^^l&»o^W$:Wtei:1- 

mm**® th^ttyyxz y*<9* 

»6rt*s-Ct5. *»WT»bixfc s e c E*fi^«r 
fl&U sec E»fi^<D«^«rHI»$'fr»S«KEWC 

[ooii] *&w<DAm)izmA'tz>zt&'zimx$> 

<fcfc*tr:/9;*3 K^^-itttt, #J;Ltf#0!!¥ 
3-210184^$8tCfe«eD:/7*S KpCRYSO ; #PB 
¥2-276575^^(C£«<07 ,, y **KpCRY21 > p 
CRY 2KE> pCRY2KX, p C R Y 3 1 > pCR 
Y3KE^5<tr>p CRY 3KX ; #Rm-191686^$8 
\Zfcm<V77*^ KpCRY2*5£tfpCRY3 ; #&B 
BB58-67679-g*&flUc£ttl>p AM 3 3 0 ; #&|Bg58-778 
95^*$BKl2«tf>pHMl 5 19; #PI|B858-192900^ 
4i*WcB«lOp A J 6 5 5, p A J 6 1 l*5j:tfp A J 
1 8 4 4; ttHRB57-134500#lClMft4)p CG 1 ; #W 
BS58-35197^*aiCie«(D p C G 2 ; #§80857-183799 

%^i:lB«w P CG4ioJ:UfpCGi 

x^y^% K^Sf^t«IB«r»I-5»fe^i:«r*lc*i-5 
^^-tfflrWfrf-lX* Kp CRY 3 

0, pCRY21, pCRY2KE, pCRY2KE, 



PCRY2KX, pCRY3K p C R Y 3 KE*>J;tf 

p c r y 3 k x mwmc&m $ *t * a 

[0 0 12] ±ie^7^^ K^^^pCRY3 0£I8 

JX^f^—;* ( Brevibacterium stationis ) IF012144 

(FERMBP-2515) frbzfy* * K p B Y 5 0 3 (#§fl¥l 
-95785^«#IH) DNA£*uW-t-6„ #jffl£tl 
feDNA<Q-«frftl(g»Hl Xho I -CMtt^^-; 
K«)*Wt««IB<r?I6afi^«r*tr*t Sft4. 0 k 

b(ODNA»rn* (mimtmm ^r^o^mu. » 
tbDN a <Dm& zmmmm E c o r i £ u <k p n i r- 

#$tt2. 1 kb(^)DNA»rit <3c£{fc«<£««) Srfc 
2 9 8 (£B3&ttS) (O E c o R 1 - Kp n I SMfc&tf 

p c r y 3 o zmm-r a r £ a*-c# 6. 

[0 0 13] *ftW<DAmK£±&lzm*Ltt7y * % 

AmK&XVMSlLtiiyyx* K*<**— £s l^^u 

^-DNA^Lfct, DNA!) — £&U1M J: f? 
#S:*e**JitfJ:t\ *»W<OA«fr*^7^^ Kp 
CRY3 0lCgA-*-*lC|i, *f^7^U*pCRY3 
0 »WKW» Ec o R HC i &A&J1L-C 1 ^^f-CM«^ 
•fr, ^wICfiWEs e c Eae^DNASr&tfDNAJSrtf 
(A^) ^rDN A V tf—i?-cm& $ -frixfl J: V \ z<D 
LTmf&£tl1ty*7X^ KpCRY3 0C*«fl 
(OXZ&mo. 6 k b(DA»f^^AUfc|a^^7^ 
? K«r. pCRY30-se cEt**Lfc, 
KpCRY30-se cE«^^jffl|:o^t 

[0 0 14] K"C»mElftL#S 

!>A - 7^/UMJ- 2 3 3 (FERM BP-1497) v zf 
»^Wr!l!)A . 7 7/UMJ-2 3 3-AB-41 

(FERM BP-1498) % ^l/^r !i ->A • 77/UMJ 
-23 3-ABD-21 (FERM BP-1499) . l6&X$°7l' 
• 77/UMJ-2 3 3-ABT-l 1 

(FERM BP-1500) m*mfbtl&. **>\ ±.&<D FERM 
BP-1498-1500 «li^:T FERM BP-1497 &»Wk LX$5 
9, FERM BP-1498 JfcttD L - a -T $ y BKHtttrff 
««Jlc:##^n^ai^/^/uSfb^«c (#^8859-28398 
^^3-4«#M) . FERM BP-1499 «e«D- a - 

r $ y BB^r ^ ^-^K^tt^lM* (#088861-17799 

3*&fft#J!H) . iSi:^ FERM BP-1500 *«L-a-7 
^/B»h7>^T^^— «KI§ttXIU« (#WBB62-5 
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£A - T>*-7y^^ ( Brev ibacter i umammon i 
agenes) ATCC687U |6j ATCC13745, fSJ ATCC13746 ; :/U 

y" V O A • 7 s '* V It? J* (Brev i bacterium divar 
icatum ) ATCC14020 ; zfl>\?s<#T)) £A • 7 t Y7 y 
— *l/$J± ( Brevibacterium lactoferroentum ) ATCC138 
69 ; 3 V5>s<<?7- V £A • ?>\,5 * JjJx ( Corynebacter 
iujji glutaniicum ) ATCC31831 LT/8l^ 

10 0 151 #*S, LX7U\fs<#? V VJ* • 7 

&G-fZ77*Z KpBY5 02 (^§BBS63-36787^ 

x, **>*5fc»*fcttu mmrnxQ-fyAH k p by 

5 0 2^^-r5r<t^M*tt\ ^7^U'pBY5 

attJC^I-SCtt^IIB-efcS [Bact. Rev. 36 p. 361 
-405 (1972)#fl&J . ±SB:/7*S KpBY5 0 2£A 

Si^U-tT^^fy £A • 7 7^MJ- 2 3 3tf)±W 
*^^PB*1-*||«, 0»Jx.tfO. 2-5 0 jig/ml 
<DT2 9 l<lixfi/>)A7'D 5 K»* 

^rTSigifel;: 1 m 1 ^ ■? ft 1 0 Bf*W««T*R?g£® 
£*«U *co£W£*££K|S*L*a^ft3 5t:-C 
tt2 4l»W««f«. LT3*^JMtfc»& 

fc^afcfcfc:/?;** K»W»ff«rfTV\ 7^7^; Kp B 
Y5 0 2^^$ixx^a«c^5S^-r5o r<0-&ff>J$ 
ffrcj: 9, T^* ^ Kp BY 5 0 2^*$Jxfc^UlT 
^7^A - 7 7/UMJ -2 3 3&*&8!ri^t>;h, 

looi6i ±gat»f^«cj:t)#e)n6^U'^^xy »7 
a • 7 7/<am j ~ 2 3 3 *^®«$ri(ne^y * ^ Kfc 

Jlt^^/Wtr— T • j3n \>&7 ( Erwinia carotovora ) 
0**XtabtlX^&£5£. [Calvin.N.M. *5£T/ Hanaw 
alt.P.C, Journal of Bacteriology, 170, 2796(198 
8);Jto,K. ,Nishida,T. $5 XV Izaki. K. , Agricultur 
al and Biological Chemistry, 52, 293(1988) . 
DNA§^®lC/</W*&&ifi^r ( 5#i£ [Satoh.Y. 
Journal of Industrial Microbiology, 5, 159 (1990) 

£!*ffl®. ^Xl^U-eV^x!) £A • 7 7/UMJ-2 



-e#6„ .^4>fe£t>. ^hy, 

ft 2 0-4 Ot:. »*L.<ttft2 5t-3 Steffi 
««SHT*fTPo »pH{15-l 0, *f£L 

<«7-8ftia^«i»*nswi:#a*u<, 

XttT/u*yfcafi*«!itct6*DLrpHfe«*+a. i£ 
~5fi*%, £lC#*L<tt2-3fiJ^T&5. £ 

n«*««^&iS^IB«lcJ:9aft:»«ftu sec 
10 0 17] 

<mmw* > 

(A) 7*l/tf/^7!)^A • 77/<AM J - 2 3 30i 
DNAOttltfJ 

7*H^/^7!)'>A.77/^MJ~2 3 3 (FERM BP- 
1497) *6-J*««BTfc6A»» [|BJA:R« 2 
g, (NH 4 ) 2 S0 4 7 g, K 2 HP0 4 0.5 g, KH 2 
P0 4 0. 5g, MgS0 4 0.5g, FeS0 4 - 7 H 2 
O 6mg, MnS0 4 - 4 — 6H z O 6mg, 
X 2.5g, 5g, lf*^V 2 00m, 

2 00/i g. 2 0g«rfS«* 

ic*»uri l b^zi i i +-c»**flt»i«jH*T# 

A^rl 0 mg/ml ©»*-C^*rr5*« [mO. : 1 Om 
MNaCL 20mM h U 7.«^(pH8. 0), 1 
mM EDTA • 2Na] 15ml fc»»Lfc. UtfBtfB 
fc/DTt-WlOO Mg/ml C0^*ftT-jfe 
^JL, -H^r3 7^-ei^ra-r^^r^^-h Lfc 0 ^ 

5J:)tcKAiU SOtTe^rro-r^^^^-hLTIS 
ft, *©±*8rl 0-1 2trC2 0>>fifl. 5. 0 0 Ox 

^lo ^it^^/-^IOP«St5DNA^^7^ 
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Lfc, ^ftfcDNAJS. mm [*&/£: l OmM hy 
*Wffim (pH7.5), ImM EDTA • 2Na] 5 

[0 0 1 8 J (B) mkTL-fy^X KpUC 1 18-s 
e c E <D$m 

±IE (A) 3TC»fc^nr/<*^y £A . 77^<AMJ 
- 2 3 3 0£DNA*gh$9 0 ;i 1 £0JK»*Ec_o R I 
5 0 units ^3 7t:-ClttWS*S**T^»WL 

LfcfcWK y >mttmLit* tr** 9- P u 

ci 1 8 (£®£*rJK) *rS«&Lfc 0 ro&^ftlc, * 
;h,«x<D*»»*a* 5 OmM l» 9 *flMHK (pH7. 
6). 10mMi/mW HK ImM ATP, 
1 OmM Mg C I 2 , 3o<J:t) R T4DNAy tf 1 uni 

KWktrJflV*T, tKft*A">9Afe (Journal of M 
olecularBiology, 53, 159, 1970 #88) iCtD^^a 
yt7-^!)JM109«c (SiB&ttH) €r^S«R» 
U 7>^>y^50mg^t5«i thy^hV 
lOg, *f — 7s Y^** h 5 g, NaCl 5g 

&ximx 1 6 g£3&B*£K#LTi i & 

[0 0 191 -«)»«LblciWtfcl»«r*tttJ:9tt# 
*«U AS KDNAfcttfflUfc. 

W^«r7^D-^y^iftflc!(ilc»Lfc. ftlbg, 7if 
*ft*?*lfc*i-6 sec Eite^(C*ift/j?«««r^n- 

v^fc/D-^ xi/x y t r • yuxwrfrx • 

■9-y^^ic6*i"5 sec E3te-7-*»e>««$*t6r 



cor 5 /»K^?>*£3Hfcift£*y u*^ K 
^n-^fcT^'f K'/Mt^r^X (Applied Bi 
osystems) ttK3 9 4 DNA/RNA'>ytt>{f-l: 

ojfigfiejijj*. ^7 s y gfcg^j : 

Glu Val Arg Lys Val He Trp Pro Thr 

GAR GTI CGI AAR GTI ATY TGG CCI AC 
(K3W. RttA£*:l±G, YttC*fcr±T£i3*U d 

f-^ V x Ifif^Wyv'^t. ) C026mer 

[0020) T4#V*? U-^f- K^-f — (£®i£*± 
$» 4r^^T, ^J*Ufc±SB^-y ^^l/tfhVn- 
^tOS'^y V&&£[y- 32 P] ATPia^^t 
7^yh-^7^U [Analytical Biochemistry, 1 
58, 307-315, 1986] „ IMF Va>( ;/y ?41£<- i/ 3 > 
ttU ^ifc [Molecular Cloning, Cold Spring HarborLab 
oratory Press (1989)] Kfe^XJkUfc. w©«** 7 

KpUC 1 1 8«n*f$3. 2 k bCODNABrtflCj&D*: 
T, *#*«0. 6 k b<0»A«fr«r«"1-5Ct^Bie) 
*>ftfc 0 :^^0. 6 k b0^fADNAE5r^^# 

[00 2 1] 
[^2] 



B2*c T9X5FpUCl 18»»«cE 





mwttit 






i 


3.8 


R.C.OR I 


2 


3.2, 0.6 


P v u I T 


3 


0.2, 0.8, 2.8 



[0022] ±»HBw*o«iRmr>t-ic x *) m»mi e> 

He/7^;K^ pUC118-secE^L 

<*ife«2> 

s e c E«gf^tfPNAB[ff (A»r>» ojSg&ffl 
^Ife^J 1 (B) ^T^^ttyt s e c E1WDNAM 



tf±t$#j0. 6 k bWDNABrtfUlOV^ *-<DJE£ 
K^7^^ KpUC 1 1 8*fclipUC 1 1 9 (£ 

deoxy chainteroination $fc) (Sanger, F. £>. Proc. Na 
t. Acad. Sci. USA, 74, 5463, 1977) \Z&Q S 0 2 id 

[0 0 2 3] <*jft«3> 
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pUC 1 1 8- s e c K^-> x !)t7' J 

mmmi (b) Mbnfcpuciis-secE/ 

7*^ K£fflV*T, y t7'3!J(Dsec EtefS 

«Stt*JWl5-efc5PS 1 6 3 (secEcsl5) 

[EMBO Journal, 10(No7) , 1749-1757, 1991] 
/W->£A£fc (Journal of Molecular Biology, 53, 159, 

1970) ICJ;9*K(E*U :M7>^>y >£5 0 
mg^tt^t^M [iljft: hy/h^ lOg, 
-X h:n** h?* h 5g, NaCI 5g*3j:tf*3; 

1 6 g tr 1 1 fci-fi] ttfettU 2 

<D*&PS1 6 3*fc»ALfc»*lCtt:2 O^T^L 

U ^ftldpUC 1 1 8- s e c S KMAl 

fcStefctt* DNAl/ig^^91 0 4 «EU:*>JH0E 

[0 0 2 41 <HJ£fci4> 

p C R Y 3 0 cpffoft 
(A) ^7^^; KpBY50 3<om® 

KpBY503tt, 7*HT/^f!) !)A 
IF012144 (FERM BP-2515) frbftm&tlltft 
^10>^h^7*7^$ ^gfl^l- 
95785^^ICfB«^^|C^^SiKUfc <) yut^/<^ 
fy^^-^^f^ IF012144 ¥£j«igifiA*& 
Jfc Wl&: 2g, (NH 4 ) 2 S0 4 7g % K 2 HPO 
4 0.5g, KH 2 PO, 0.5g. MgS0 4 0.5 g, 
F e S0 4 7H 2 0 6mg, Mn S0 4 • 4-6H 2 0 

6m gN mm^*x 2. 5 g. ^yg? 5 g , tr^ 
200^, mmf-r $ V 2 0 0 g % ^3- 
* 2 0 g«r*«*iil*WUT 1 1 ki-Zl 1 

y/f— A^l Omg/ro! £>»&T£*rf£ 
Sfcftft 2 5mM hy* (b \*u**s*<?/i,\ 

T*y*?>, lOmMEDTA, 5 0 mM 

2 Om 1 K&ffiLT, 3 7*C"e 1 ftmBUSZtt. 
C©SMl:7/^y-SDS^ [Ifljfc: 0. 2N Na 
OH, 1% (W/V) SDS] 4 0ml £8tfJ0U ®* 

jt?*fci»# y [5m mm* y 6 o 

m 1 % 1. 5m 1 s 8. 5ml 

3 0mI£SS;tJDU *»jSftLT*»6>***fc 1 5#ffl 

[0 0 2 5] ^P>n^gg^fi^L^C^L, 4t 
^lOM 1 5, OOOXgOig^fltKfftU ±fc 

(7x;^:^n*M=l : 1 &fDf£) ^xt 



1 5, o o o x g (D&bimicmLx, *<D*m& 

-2 0^TMWrl«»«Lfc«, 4ttlOm 15, 
0 0 0Xg^»«W, et#$r®iKLfc 0 

TEgffS [fejft : 1 OmM h 
y^, 1 mMEDTA ;WCTpHt8. 0|Cf|®] 

2mi ic&MLft. &t$Mmz.&i£i:i">*umm m 

A: 5 TE&fHfcl OOmlKJgftir^Al 

7 0gS:S»Lfc] 1 5m 1 43 J: CM 0 rng/a 1 «&cd 
^T-itV^wj KSKlml trtUPU 
«T 1 . 3 9 2 g/n 1 lzmmLtt 0 Z<D®mZl 2t:-C4 
2P$RL 1 1 6, 0 0 0 X g0)a'b#JtlCftLfc. 
[0 0 2 6] ^7^^ KpBY5 0 3tt*^»«»|Ci: 

^7^5 KpBY5 0 3^tr^Ii^ o 

<o#Iiift£r^fi:co>f y r ^ /vr/i^— A--C4 ®&JI LT 

*S KpBY5 0 3£^fr&tfrjfc<c, fiWU^3 0m 

2{&fi<D^*/-/V£MnU -2 0t:T-l^P^ 
©Lfco tttt^r 1 5,000 XgTa^BUDNA 

^etp^^ii-, znzm&LTT'yxi. Kpbys o 3 

5 0 n g £3#fc 0 

[002 7] (B) 7*7^;K^^-pCRY30O 
ft* 

^7^^KpHSG2 98 (SfiJtttM) 0.5 M g<b 
$yBRB»^ S a 1 1 5units &3 T^-Clttffl^d-fr 

(A) ^Til®t^^7^^ KpBYSOS 2/xg<t 
flUJiBUjR X h o 1 1 unit £3 7<CT3 O^fffiS^^ 
^7*7^^; KDNA*«»iW*Lfc. Pf#^7^^ 

KDNAjMWtB^U ^R^««:6 5t:-Cl 05> 

ffiff (pH7. 6), 1 OmM MgC 1 2 % lOmMy 
ttXUJ h—As* ImM ATPfcJ;i;T4DNA!) 

i unit fcft&J:5lc«jfta*Bfl:U 1 et: 

* y t7 - jmi 093>er> h-t/w (^fii^lt 
M) irttfUEiftlfc. ^Hte*m*«r. 

3 0 /ig/ml C0*7^*^-f^>V v 100 |i g/n» 1 CD I P 
K)» lOO/ig/ml OX-gal (5-7*D^-4- 

^nn-3-^Ky/^^-D-^7^ htr5y-> 

K) «r*tfL»ift DBA: h])7h> 1 Og. 
^Sg.N.Cl 5g«r*«*|CRKLTl 1 
^> PH7.2] ^fflt>T3 7t:T2 4 B$flUi&il Ufc 0 
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KfcT/l'TJ !) -SDS& [T.Maniatis, E.F.Fritsch. 
J.Sambrook, Molecular cloning (1982), 90-91 #R8] 
(C«fc9»WLfco |*±«>¥NHi::,fc9, 7yX% KpHS 
G 2 9 8 (O S a 1 I TOMC^7 * ^ K p B Y 5 0 3 
Ic&*r5*:££ft4. Ok bO(rJt«fAS*ifc^9 
*S KpHSG2 98-or i ##ibix*: 0 l^<D2fi£ 
£/Bl^t\ flillE (A) &X^t>ti,tL7y*% K p B Y 5 

0 3 ^li^ Kpn I MEcoR I X^MX^X^b 
*l£*t£#>2. 1 kbODNAR«lB^7^$ K 
pHSG298-or i <D K p n 1 jfct /E c o R I BR 

OfcWJttfc. 
[00 2 8] <3£jfc#|5> 

-fy** FpCRY30-s e c E<PHK*3 XV J 2 ♦ 

3lJfeflll (C) ^^>ti^7^n*pUC118- 
s e c E 5 » g feMRfffK E c o R I 5 units £ 3 

fcltt:%lM3 (B) TObtlfc^^^KpCRY 
3 0 1 n g $r$iJi^ Ec o R 1 1 unit £3 7^"? 

i#wixfcz j £xfthtitz'77x$ mmm&m&i, 

V*&&M (pH7. 6). lOmM m^^h- 
/K 1 mM ATP, 1 OmMMgC 1 2 , T4DNAJ) 
V l unit fcftSJ:5C*/*»«r«lPU l 2<t-C 

1 S^^^-^r^O^^^^ K#^£*S£*£i4: 

xe/xnr-^jj jmio9^iig^u 

b> 1 0 g, — * h^** h^^h 5g % NaCl 



[0 0 2 9] r(0*ife±(c^ilrUT^fcttc«:**JcJ:9 
&#*frilU ^SiJ:^7X> KDNASrtttULfc. 

3 0^^?8.6kbWDNA^CM, ±#£0. 
6 k bOHADNAIKWBftbnfc. _tSB<D*0< SMS 
^fc^^^KDNA^t, s^gm^fl 

i&wm#K. n$x'<*xm*m^xT&<oiin 
<firofc 0 /nr/^f y !>a • 77^am j - 233 

(FERM BP-1497) <D~7y*^ KpBYSO 2 
ZMC<^i/ V >G &&mm&X 1 unit/ml £ft*J; 

*£f£ [M:2 7 2mM^n^ 7mMKH 
2 P0 4< 1 mMMg C 1 2 ; pH7.4] 20ml ICTifc 

0. 7 5m 1 Sr^lB^(Cj:*)#fc^^^ KDNAfc 

&50* i *wc2o#rmmLit®. 

>si/l>V- UU*7 KttK) 0/^^#^2 5 0 0 
^h, 25 MFDtcgS^U, RKB(c.I:9M£&d« 

lc2 0»IB»RLfc. *^-c\ tt»^±ft«rmeA«Jt 
3m 1 (C^U 3 0 < tlciTll$l8]&&L£:. $ £>lc. & 
fI^M«Sl5 iig/ml *>*1rv4U>trtMrt 
a«tttBAai^»JftJC«iBL. 3 0t-C2-3B^L 

it 9 m&mmm3 (a) ^ics^^^^t. mm 

Lit* i^?*sZ?wmwn> -?y*^ K*»fc. r 

[00 30] 
1^3] 



IS3& r^n f pCRY30-secE 



[00 3 1] ±EMRl»*09IHffJi'£ J: WfWMh 
tlZ^yXZ h'&, pCRY30-secE^t 
fc 0 ft*5, 7*7^^KpCRY30-secE|Cj:?)i 
gftsift^H^^^^^'r y £A • 7 7/<AMJ 2 3 3 
-s e cEll 8B*JJRo<tfffiJ|UTB lS3frai 
tt«K^*X*X*ft««F*0ffc, ¥fife5^3£9 0tt 



nmmm 






Sph I 


3 


5.5. 2.1. 1.7 


EcoR I 


2 


8.7. 0.6 


Pa t I 


2 


7.6. 1 .7 


B amH J 


1 


9.3 


Kpn I 


1 


9.3 



-Cgifc#-3- : FERM P-13517^ LT$i££*l 

[0 0 3 2] 
[K?|J&] 

E^lO^^ : 150 
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m> : MJ233 

: peptide 
#&&g : 1-150 



&?'Jtf>ftS : Genomic DNA 

mm 

GTG GGA GAA GTC CGT AAG GTT ATT TGG CCT ACT GCG CGC CAG ATG GTC ACG TACV 
al Gly Glu Val Arg Lys Val He Trp Pro Thr Ala Arg Gin Met Val Thr Tyr 
15 10 15 

ACC CTT GTG GTT TTG GGA TTT TTG ATT GTT TTG AOC GCT TTG GTG TCT GGT GTGT 
hr Leu Val Val Leu Gly Phe Leu He Val Leu Thr Ala Leu Val Ser Gly Val 

20 25 30 35 

GAT TTC CTA GCT GGT CTT GGA GTT GAG AAG ATT CTG ACT CCG TAG 
Asp Phe Leu Ala Gly Leu Gly Val Glu Lys lie Leu Thr Pro 



40 45 
im 1 I *&m-C'&btltt s e c Eitfc^DN A*£tP 
[0 21 *^T^btlfcs e c El^DNA^S 



50 

[0 3] *&W-e'&btlfc77*^ KpCRY3 0-s 



mi] 



[12 J 



Msp(?S24)V KMX 



1 L_L 



Mp {732*1 V mi 



im3) 



Kpm 




SphX PstZ 



-9- 



(so int. ci. 5 mim% frftwm&% fi &m&mmm 

C 1 2R 1:13) 

(C 1 2N 1/21 

C12R 1:13) 
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